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(57) Abstract: AC current is supplied from a constant current circuit to a sensing 
coil and simultaneously with this, DC current is supplied. At least one of the ratio of 
the DC current and the AC current, the ratio of the AC component of impedance of a 
sensing portion and the DC component, the temperature characteristic of the ratio of 
the DC current and the AC current, and the temperature characteristic of the ratio of 
the AC component of the impedance of the sensing portion and the DC component 
is preset so that the fluctuation width of the temperature coefficient of the peak value 
of the output voltage of the sensing portion over the entire displacement section is 
smaller than the fluctuation width of the temperature coefficient of the AC compo- 
nent of the impedance of the sensing coil by the frequency of the AC current. 

(57) Xftj: 



ON 



O 



WO 03/002947 



PCT/JP02/06534 



m m m 



V V 3 



KO^yya^^tLT, *fc ft 3 -f ;W:i 3 7 £ # A U tfcffin 

®E^0, 0 3 5 IJ37ffiX tftffl3'f^2 >t°-^>XZa 
c <h©Mfc££-r«M, 0 3 6 te3>#:[Hlg§<DMM0X&£o &*5, 3C 
«E-T > tf-^ >X Z a c «*«5£ia688£j&>5fc:oT*3 0,03 5 Xte^ 
ttX^tHH^37 3 0 1 CDt&ffin-f ;|/3 0 2 l:^t5IAi*^< 
^ot, 3£M-f > t?-^>A Z a c tt«*UTIr»5*«, ^{iX#*A#^ 
H<!f3 7 3 0 1 0iJfl3^J|/ 3 0 2 t:^T^lAi^/>^< 
IT, ^&X#*A#^fi:<*:3£M-r >tf-y>X Z a c 30««^TS#|J^T 

±iE<0ffi*©4*S?->3 >-fe>1*TfcJ:, -0£&*Jf~te, M3^JI/3 0 2 

tc:3£8iE«8K£#*., t£tH3-r;i/3 o 2 coM^(3^^-r^>^fficDMiii§^{i 

tftHJ3-f ;W3 0 2 <£>3M-f >tr-y>A Z a c »Cjt^Ufc*JEige««» 
£ n Z> <=> X & 5 o 

L^L&7^£,, 373 0 373 0 l©#A^f 

IZ&tfZ milium )V 3 0 20^ >tf-^>A Z (Bi&g^ft^ (f^^^ic 
) «D7 3 0 10^fiX{C^LT-iT^<, 0 3 7 (7) «fc 5 (C n 7 3 0 
1 <DffiAm&&^te£M.& : g:<tmA (dZac/dt) &A£<&3;i 
W^^tlTl^. ^(DtcSb, tfeffl3< ;l/ 3 0 2 ©ffi#fiH££III8&#HC 



1 



WO 03/002947 



PCT/JP02/06534 



±mmm&&M&:-tz>t'&iz, usurps 003258, usm^4 

8 6 4 2 3 2, US#ff5 8 9 8 3 OOffDSf^ftS. El 3 8 teU S 
#fF 5 0 0 3 2 5 8 fBSt (£> 0 T & £ o ^tl^tt^MWlC, H74 0 1© 
^14^: 4 2 1 K £3-f >k?-^>X Z (-T >^*^^>X^c^) ©?U^ 

ib<h^^'t4#:4 2 2 tcj;£-f >tf-^>x z (mmffif&ft) <Dummt 

T&:b*>, feting )V 4 0 2<D-< >hf-^>XZ©S^^^^ZlT4 
0 l »^4x fc<fe#t" 3 £^-5 FBlS*t:^LT> ^mn-r ;i/4 0 2 SlXS 

^{C, 0 3 4 OiUJ^-f^ 3 0 2 ©^{iX titti3< ;i/ 3 0 2 <£>3» 
-f>tf-^>XZ a c t©ii^03 5J;0 > %> -5 4> L C ifi VM*M 
\zm^lsfc<D&m 3 9 Tafe^o EI3 9fC:fel*Tte, X h D-^O^^SK 
#^O^T}»teX(3*fT£3£flft-f > hf-^>X Z a c ©ieiSltt#* «fc V> 
W«»aB*Cifii*ttJ&*jg<fcoTV>*. £H~, ^Hj3^;i/ 3 0 2 ^CA 
2»n73 0 lCIA^^ui^i:, fi«H£j&*«rKUBv>. :ntt 37 
3 0 1 <z>$fcaS8B#«> fi&o>8B#{;:Jt^T, tmn^jn o 2 >tf— 



2 



WO 03/002947 



PCT/JP02/06534 



»£T^£fctf-/h£ < LT**f > 3 1 5 (I3 4#I) 

^tc^-r^nz 3 o i (Dmmm<D}km&~z:% &fcrt*% <tz> t^ojj 

z<Dm-£>. ^t:>3 150M0rtl (Kil7X(£>#Jffi) £ 
373 0 1 £ <D m <D 2 U >X«/h$ V^^ct^C0T$)^)o 

spsd > 373oii#f>3i5 <Dnm.&mmvT i bnm.&}'& l & (3 

£#kf > 3 1 5 (DfamfimMTZ z. t\z<k D , 373 0 1 £&ffl3-f ;|/ 
3 0 2 chT^XA-yU-ffi^tebf^ t) , 373 0 1 ©^ffi^, it 

& pj»j#:^3£ 4. £ T b ^ & < & £ & o fc . 

ttj 3 < ;nc*t bT^tt}3 -r ;i/<Z)#$ft^[S] icti^EMi-T s 3 7 <h , ^«ott 



3 



WO 03/002947 



PCT/JP02/06534 



o 

lilt *58WCDHJ6^« 1 (DlHli^^^^^-rHT^^o 
12 11 *»9J£>£i&7gftB 1 C±I$itTO5. 

06ii ^mm<Dmmmm 1 ©isite^apt&tHs-f jkek >t?-y> 



4 



WO 03/002947 



PCT/JP02/06534 



mm <DMm&& t <d mm & 0 t % 3 o 

0 1 2 II *5£W<D^Mmm 1 OttEE-m^&[mi&©SiJ<Z>[IIS&«t/£ 

inn ^mrnvrnmrnm i ®^«^iiii8(BBy©iei&#/££^TEi 

T? ■§> o 

1 1 8 it ^mmcDmmmm 2 <Dmm%)M:iz£z>mm<Dm.ffimmm& 
0 2 0 n ^■mmommmm 3 ©^^x/i>^^mn-r;KD^»st-r > 

02 2 11 ^^BJO^M^Sg 3 01^7 hD-i'lJilOlyya >-fe 

> u- co #j ® @ £ ^ f 0 ~e & -5 o 



5 



WO 03/002947 



PCT/JP02/06534 



02 6(1 *mw<Dmmmm4 <nm 1 ©tfv^a >-fe>it©#j®»f® 

>-fe >-tt<£>±@£^t~0T&£o 

02 9 (i ^mmommmm 5 ©&&m#£^-rs 1 oit^s. 
ei 3 0 n ^^mommmm 5 co^jim-^^^m 2 ©ht^§. 

03 1 (i *mw<DmMMm5 <D^&m^&m-rm3<Dm-c&z>o 
0 3 2 (i ^mm<Dmmmm6 <Dm^mm&^Tm'v$>z> 0 

o 

03 5 (i titmom 1 <Dtf -j>>n > j t>^<DmiL£Wi\ti-3'( )v<D5tm 

03 6(1 f£*<Dg§ 1 ©#^>-3 >-tr>H±cD[HlgS*i^^^-r0T^^> 

o 

0 3 7 (1 1 (D^v^>3 >-fe>itoD^{i<h^tBn-r;i/(Dxoft 

0 3 8 (1 t*0!2 <D^v~>3 >-fe>+f-©#J®8ff®^^-r0Tfe-5 

o 

03 9(1 VtMcDW, 1 <£>#>^>3 >iz>1tCD^4<h^m=i<;i/CD3« 



6 



WO 03/002947 



PCT/JP02/06534 



(mmnm 1 ) 

2\z, 02CDA-A' mmm&m 3 \z&*^v. 4&ttj3-r;u2 0 omm 
$n&i&tH3-r;u2 o ^ft bfe^ain-r;u 2 o <d 

Z>Wfeifc<Dft&Mzmffi 2 3 a &m&LfcniW}7Uy ? 2 3 $IW> 2 3 
a £ — *S£&if£b, ^mn-r;U2 0 ©t^l;IAn>- ^cott^T 
i$ffiL&fiB£****;fr£&5:3 7 60t, tkltin^ )U2 0 <£>ft^te£*g 

t§A^y>^2 5i, 0f3tCDH'ISOitat^dft I d c l£ 0r © 2£ & f 
RtfJgffi I a c ©£8S«iii££Mb£5£«ijfE I d £ tU 3 -T ;U 2 OtCfcB 

^T^^tt^tiEiss 3ot, fenffim& 3 o ^m^-r^^moft i d Rzsm. 

0O'f>t!-^>XZl:J;0fttStlil3'f^2 OCDPi^m 
ffiV s (ttiJi^) Ok°-^lilV 1 (I^DT, 37 6 OittH3^^2 
0 <hcDteffi'M£^K-r^<£«-S§V o u t £fcB^T3m^#LS[HS§4 0 <h 

iai3^jP2 0(t A^itctt i d ^t^^tit, tkmmn&itit) 
fit, Bii^p^ ^23 a*isjteL', m&M owo° ^ <=> 9 o ° 

^SEVd' $^^-T^^*glHlS§ 3 0 a ^MIhIS§ 3 0 a #ffi # ? £ 

&nj£v d ' &femm i d ^^MT^mEE-«^t^miHi5§ 3 0bt*e. 



7 



WO 03/002947 



PCT/JP02/06534 



CO^m^ffl (9 = 0-90° ttW^-^©iei6ttSIII***fflT± 1 % F 
S tAT, - 4 0 -+ 1 3 0tf±2%FS^Tj t^ofel^T^^o 

z<DMti. &m&W}Em\z&zw.m&&m<Dm<t\zm± i % f s*i^ic 

0 o t:oja^i|g^*§<DT\ tamra-^iaaeK:** UTIfi*§lWfc3S'ft;&?" 

^.^^^bfetj^, ummitm (Mit) ®^i&ii@^± i o o P Pm 
Mssmffiv s © tf-^fiv i <DM.m&&<D$tmm a (dvi/dD # 

ilOOp pm/KKTT*ntf, -Sfift«ft©ffim)5:ia«*tflllHlK 

1 0 0 p pm/K!:t§ £ i^T^^o :tl^*»i©gfgti^ 

it gK mat I d c SMt5. ^tbn<;i/ 2 0 ©mrjftfgta^ Zdc, 3cr^t 

mm i a c oo^ig^^ic f \z&nz&m-i >tr— z a c , &m 

3-f ;U 2 0 CQpM«EE£ V s tf5 <h, ^BEV s te, E^tffiVd c <h 
X^t^ffiV a c t(D$Ut LT^X ^>n> 

Vs=Vdc+Vac=IdcxZdc+IacxZac ••• (1) 
tStutAiTtS. 5£ (1) fc*5V>T§t*fcJ:«*l!fcT*3tf*, IEV 

Vl=Vdc+Vac = IdcXZdc+IacXZac ••• (2) 

^ (2) \z&nzi&m\zn3ktvx&5z.£tfi'v&* *<d$h& 

ttlSCifj;^^ tf-^«JEV 1 ESEHJEV d c £3£fl*t 

IEV a c tOfPC^otl^o 



8 



WO 03/002947 



PCT/JP02/06534 



H6tt, trfrft&m (GCN l 5 It) T#IUL^^tB3-r ;p 2 

ffi 3-1-^2 0 (DMi&jnZ d c £3£oft-T >tf-^>XZac££, El 2 

: - 40t, + 2 5t, + 8 5t, + 1 3 0 tt©#f-^^Stt^ 

fit, 3BM+2 5tl:*^T, ESiEffitaZ d c 1 8 8 Q, i& 
^^i&te 5 1 1 p p m/K-eafe 0 , 3£^-f > tf — y>7, Z a c (i, 
Zac= (ZO+Z' X6) X {1+ (J30 + I3' X0) XT} 
(3) 

Z 0 = 6 3 6 Q, Z' =-3. 48Q/deg, £0 = 47 
8ppm/K, j8 ' =-2. 4 9ppm/K/degT»0, 0 ttmte 
T«^i©SSfii^ito teffi^ > \* — y>7s Z a c 

©i&S^ffcte 0 = 0° T(i4 7 8 pp m/K, 0 = 90° TS2 5 4 p 
pm/Kt*^0T, fCjEllllA (dZac/dT) S2 2 4 ppm 

^«^IHS§ 3 0 J)mt}TZ>W.ffi.nffi I d c = 1 . 5 mA, 3£8St 
mSK I a c = 0 . 3 mAiL # (D #> »!t « M Idc, ^dFE^^L I 
a c f ©MSe-ft**^ O £ (2) =fc D , &aj3f;i/ 

2 0 ©m#racDfir>StmffiV d c , XStJEVac, Rtflfc ttS 3 -f ;W 2 0 © 

0 8 A^^S«k5C, HUfc^t 0 = 0° - 9 0° CloT, tf-^ft 
EV1 ©i&fB^$ctel&4 5 0 ~ 5 0 0 p pm/Kt$ 0 , ^(D^Wi^ A 
(dVl/dT) U«§5 0ppm/KtgD, ^Mtl £JR £ 

oTVi§o ^oT, t!-^l!EV 1 t4 7 0 p p m/Kgg©SSi« 



9 



WO 03/002947 



PCT/JP02/06534 



"A\Z. ^«£it[UgS 3 0 ffi^ti-r^mnm I a c = 0 . 3mAWit 

, m.^mm i d c sfft^tfc^ot-^iffv i ©^^i&^ias 
bev d c <Dffi.m&mzj5:tt\,*Tft< . or 6 0 o^m3-r;i/2 0 

ilSt") , tf~^*BEV 1 \Z&&Z>\&mm&V d c <Of!|-&^#^© 
"C (07#I) , Sfii)iVdc©il^§m^. 

IT, fij5K«j5!E I d c £4> fc^-tf £ Er^mrjft I d c = 0 CD 

^^•ctDfe, ¥~?nj£v i (Di&m&gnommmA (dvi/dT) « 
*^0 3fe#$n, i d c tf-^«EEv 1 <omm 

&&<D3tMm A (dvi/dT) te/hS^fcOMcfcsa*, ^cd^:#A-& 

t>&£ k^;uT^fo-r^o L/t^oT, mmmmi d c ^m^-rz tit 

^ffi V l (DrS^^mo^»ji|is A (dvi/dT) ©Mi ^ e> HtSK^idK I 

d c ©jaiEte&s^fcf - tiztz&o z\<D£g, mmm^so 

tt, ^srjft i d cDffiMm^ i d c £3zmmm i a c ^cofy-gr^fS/tr 

58tg®g§ 3 0 a #Se±T5 3£i5fE«JEV a c ' <£> JM$C f T^iti 
Hf, itM*£EV d c \zM~?Z>3£ffinEEV a c (D ft.m&MJ:'? Z> <£>T, 
mWim. f ^jHEKjliR-f £ d it^ctoTfe V d c £ V a c t<Ditm^M 
IE £ 5 ±|B£EI«©3llfftj&*j£Da:^. 

±$z<Dmwvfc, m.mmm idc, £isf£««t i a c , m^^: f <d^^ 

HT, iSflft^EEV d c -^3£»ft^EEV a c <D#^^^^C^±T > 7 b l> 

1 0 



WO 03/002947 



PCT/JP02/06534 



ms^mdfrZbfrfrZ&olZ. (dVl/dT) (i376 0©lA 
*^>>^:V^a^iC«, (dVdc/dT) <D§£W&*:^ <Stt, 376 
0 (D#A«^#V^^^«, (dVac/dT) 

o ^-n^tf-^m/Ev i ^t&86<5ii^mmv d c t^mn&v a c oai 

/&Jt#>£>yS8*-€-5&5. fc:fc>, 37 6 0®IAil:cfc^f, (dVl/ 
dT) ©1ft (dVdc/dT) ©Mi (dVac/dT) ©li© 

Pel 

) (dVdc/dT) <D{fi<h (dVac/dT) ©<iI<h£T#<5 

iEttjfitJttS <k ot9Ll£-TZ> (dVl/dT) tt, 376O0IAI 

EVdctxItEVac^jfi^) C«b, 37 6 0 ©lAI^^^i 
^ (txhtxhitt^mjEVd c ©i&£fl$Sc(&JB«&£W"*»*rv>) fcfc, ( 
dVdc/dT) Cl^tt^O, tf— *«JEV 1 ©ia&ffi»©2£»iH 
A (dVl/dT) CL^f^. 

(dVdc/dT) 376 OOSAi^I'h©!^ 

CO (dVac/dT) fit fcifi^ 3 7 6 0 ©IAi^lA©ip 

CO (dVac/dT) {ItCjfiV^^<hT«> tf- 2 mi£ V 1 

A (dVl/dT) < i: V> -5 £ £j&n> 

Z a c , StSK*j5fE Idc, £iil£*«E lac, f CO&U 

m&&&MlEm\znfelsT. (dVdc/dT) ^ (dVac/dT) 

£lf\ B«Effi*iZ d c ttttl3'f;i/2O0#*#ft©I 
^->^, «- ytr)ls£r<&M (GCNi) 

1 1 



WO 03/002947 



PCT/JP02/06534 



x\z, mmmrn idc, i a c , r^m^^c f tcjg^^iaa? 

3 Vdc' ±Vac' ©mffi^tB^/T^>^*ilElS§ 3 0 a £^JE-« 

8K£&im&3 o b t^siBEsn, mffi-m^^tn&s 3 0 m 

*SV c c Id— assign L&JfiSiR lit, fgtaR 1 1 v 

^^iib, ^ligiHiifg 3 o a ic^-x£ig^L, ^m=i-f ;i/ 2 o i:a u* 

SMfcLfc^maEiK i 1 t, mnmm i 1 ro«i;aH^&nu ^ 

Nih7>yX5'Q 1 2 OTliVc cll^l/^^^^l, 

3 t, h7>yX3?Ql 3©l5^i^7> H t <£> HQ \zmWt V n > 

f>fci'i, i 2 ©M^iniKt^&fli^sn, zj>^>-y-c 

1 1 OM^tffiij;, ^{±}Zi-r;i/2 0 ©Mi^«i£V s ^ISLT tf — ^jJn 

fit, Vdc' ±Vac' (D«BE^I±i77-r^^*glsIS§ 3 0 a tt, 0 
1 l \z*kT& o\z, n >A° U — ^ cpi it, n >/\° l/ — ^ CP l l© 
#KteA*«^£ffl##^£<0lfflfc&l*l>jfcffitiR nt, uynu- 

KP11 (Dfc&Atl^t tf? y HrailgilTiJEV cc/2^ 

z7T^>itstt«^E lit, u >n\s—& c p i i ©m^«^(c-^^^ 

IHLftJSRRUt, RfeArtSS^KffifiiR 1 4 #JS 
feA77^^^lt^E«ME 1 1 $gibfct^7>7°0 P 1 t, ^-^t> 
7"OP 1 ©S^A^^TtmX7^^t ©fplfCS^Lrcn >^>1tC 1 2 

1 2 



WO 03/002947 



PCT/JP02/06534 



<h, t^7>^OPl (Dititl^tn >n\s — 9 C P 1 1 
tt^£©IWfcS?**LfcffiSiR 1 2 ^-^T>7°0 P 1 ©m^^^i$ii 
W««V c c £©MK8SjKb&JSffiR 15, R 1 6 <DW.mmV& t Zffi 

^<D®$&\Z&i^T , t^7>^OP lOtH^Vo s cteVc c / 2 £ 
hcfi^t %> = m$Lt.UK) , fcB^ V o s c SJgtfER 1 5 , Rl 
6 I i t i TBMtff V d c ' , 3£§it«J£V a c ' 

^.Tfe^ftt»g©d i/d t KEBT^fflfll L^/tVMS-if «J±#^3e 

miznrommfi&e &EL$kLrz&timi±&nz> ^t^tsots&s 

o 

EI 1 1 fc^T, 3»mffiV a c ' ©fgjl^Sclfc f (R13 / ( 

C12XR14XR12) ) (C J£#l L , Htf! (R12/R13) Id J£ 
WtS. tot, SiftR 1 2 ~R 1 6 >^>1J-C 1 2 ©URtfi&Se 
«»Sr3iiE^a^"rs CttC<toTiSdiE«JEEV d c ' -*>2fHE«JEEV a c 

ft^t; u 5/y v i ctfts^tfc, n >T J >-y-c 1 2 f*^#Jt$n 

T? -2) o 

R 1 2 ~R 1 6 ©-^£fcte£^©&t?Lte£-?^*JP h'J5 cto 

Ti^bt, maf£«st£ 1 d c , &mnm 1 a c , f tiss 

1 3 



WO 03/002947 



PCT/JP02/06534 



C©ROM£##&/i,;£0» I CrttiS^^nTV^^— ^fB1*CE>fcg> 
<ota-X^t«5^it', I Ctc*5i3~ h*<&#^., I C f*J <£> jfiin; 

@tt*^7f*oTfe«fcVi. HI 1 0 ©mffi-mSSt^MIUgS 3 0 b tc 

*5V^T«, h7>yX^Ql 1 <D^ — 7 -15 >y ^H@J£V b e (D^m. 
#tttCJ;oT, M0S&3 0 a^4t§fiitEV d c ' cD^Mtfc 
^Dtfeotfe, itH3^^2 0 (C«l&$n^>a^t«^E I d c «IE<£> 

tt, HI 1 0 Jc^-f mffi-lM«lHlS§ 30b©b7>yX^Ql 1CDX 

^ y * ^Rmxtim? \zmm^, v ? >v7*?o. 1 1 co^-x^m^ 

^Jg^Lfc^Ty^OP 2 ^ttinb^E! 1 2 {C^-rmffi-'B»it^^ 
[US§3 0b' &m^X. t^7>^0 P 2 0#£teA*$lim~fBig|e!& 

3 o a©m#&»flfc-rn*£<fcv>. 
si 3ii s i o cD^«^ting§ 3 o £temi3L&i£nffim& 3 0 • ©@ 

SStltJ&T&D, mnffimffi 3 0 * H £8iE*8fE0t&lHlRS a c i:E^£« 
tfi&immS&S d c £j&>S*lric;£nTV>S. 3S8K«iffi0fc#&[eI&S a c te> 
NPNl h^>^7.^Q 1 4 iPNPS H^>^X^Q 1 6 tCDUmm 
V&t. h7>yX^Q14, Q 1 6 ©tttt + ^KSMftl/fc^Stte^SA 
C *!lfP«MV c c - V e e rafc&flfcbfc PNPih 7 >i?7?Q 1 
8, NPNih5>y*X^Ql 5, PNPlh7>yX^Q 1 7, NP 
NSh7>yX^Q2 OOfi^JIsISgi, h5>yX^Ql 5, Q170 
&tt*j&fcSttU&ffi#iR 1 7 PNPSh7>yX^Ql 9, NP 
NSh7>yX^Q2 1 CD it ?ij m g§ £ ^ £ & tK h7>y*X^Q14, 
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Ql 5, h7>yX^Ql 6, Ql 7, h7>yX^Ql 8, Ql 9, 
h7>yX^Q20, Q 2 1 <D&¥ — httS^l:»«$n, h^>^X 
*Q14, Ql 6, h7>yX^Ql 5, Q 1 7 ©#X5 y^iJIHl: 
ii^n, h7>yX^Q14, Ql 6, Ql 8, Q20©^-X- 

£©*lt;&T«, h7>yX^Q14, Ql 5, Q16, Q 1 7 

fflh7>yX^Ql 5, Q17 ^ioTtf t:Sn^tS$ h^>i^X 
^Ql 8, Ql 9, h7>y^^Q2 0, Q2 H^fe5*l/>h$ 7 

^MAC(D*gi|i§^^?S^, JgiaR 1 7 \zm®f£Ugtfc%t&Wtz& & Z. t 
\z£ r> . wMnm I a c lzffiW.(DUmW\i&mfeT Z> Z\£tfT»&Z> e 

mmmmm^m^s d c h7>yx^Qi9, q 2 1 oii^ * 

(en fM«MV c cCX5 7^^iiLfcPNPI h 

7>yX^Q2 2, Q2 3£, h7>yX^Q2 3®3 l/^^t^7> 
F M tcfg^ U fcffiin R18t*5ft»), h7>yX^Q22, Q23® 
hUM.^\zmmZn, h7>y7^Q 2 3 (D^-X-n 1/^7^^ 

m&%kiz&^Tfk<vmMmm%:-¥^z> z. ttfmwvfo&^'&izte. h ? 

>yX^Q2 2, Q 2 3 <Z)@'I4 ^NPNStL/, -^n <E> CDX 5 y ^ 
iiSVeeCgltntfi^o CC7)*1^ ffiiriR 1 8 \zm®UUm& 

$kzwfci±z>z\t\z&K). mmmm i d c ^mMcD^^^'tt^^^r^ 

I<h^Tt§ 0 £7c, fiKR18©^^^7>Ft}tt< 1 0f^©m 

»St I d c IZfRmcDUm^f^WCfe-t £ Z tWV^Zo 

fttU3<^2 0U, h7>y7^Q19, Q2 20ii4 , ^C-S$ 
ii^tlt* 0 , icmmm I a c £#t*$T£3^«»?t#^[eI&S act 
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mmnffi i d c &&m-r z\s.mnm&i6E% s d c ch^inc^LT 

l^OT, 3£M»ft I a c I d c L (D itm^U&famoMm 

m-^Msms§4 o ^t&tBg& 5 o com^mffi(7)tf-^Mv i ©ru 
«K >tf-y>x z a c ©<t;&o^Mifc£fliiH£PT£ £ £ 

0 EI 1 CDI^HJT5fi^T#^^{±i^ 5 0 (Dftt> <0 lZ, m 1 4 Oct O K^tB 
;U2 0 <hfi?imMf£lnZ d c ' , ^i^f >t°-^>XZ a c ' £ 
WT3lH]i&^ 5 1 £g£ttfcl££BgB 5 0 a £ffl^£o Z(Dt.%. 0g§* 
f 5 1 ©MtfiiriZ d c ' , > tf — Z a c ' tenT 6 0 CD 

tslK^S 0 ^tt^M^-C^ <0 , BflftfgirCZ d c ' , 3c^-f>tf-^>X 
Z a c ' cDftt^^^^ic^)l^^®4R-rn^tH^5 0 a cDnM«J±cD 

Zac' =R (JgJnM) t^5o [sJBSIt? 1 5 1 t&M > ^ ^ > x 

TSntfji^fStrLZ d c ' £3»<>tf-^*>X Z a c ' <DmJj&m7L 
TV^^ttCT^^e IhISS^^ 1 5 1 £ IT^ £ 

> ^tHn-r;i/2 0 cDi^^«iEV s coit^t^^v d c fz mz^WZ-^TL Z> 

±m<Dm,w<D& o \z, ^ttjn-r;i/2 o \z^mnm i a c cD^&^-fii: 
i^fsat i d c z t iz j:ot, mz&ffl m&nme) iz&nz 
m^m&cDi&m&McDmmm a (dvi/dD £*@^*§^/h£ < t# 

^«DA (dZac/dT) ^(75 t> CO^/Jn $ $ £> \Z A ( 

dVl/dT) < £ tliBJST^^o ^JfeCDS^TjzB^/!: 
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A (dZac/dT) £/h £ < "T S £g> fcte, 37 6 0(111 

?u^tm> 4 o ~+ i 3 o x:mm.(Dm.m.mmT*te}£(Dffi.& 

LT^§. friijL&. -^DA (— yir;K ^DA, ^-8-^) ^>0c*n 

#tt^«nfc3 7 6 o j&*3£fl5fc®!jgT#, ^<d^ t\tmmmm 2 x-mm 

MlEXU^ t A (dVl/dT) J&* A (dZac/dT) <fc 9 

tit, H^tlStrL Zdc = 100Q (i&a^gc 5 0 p p m/K) > 3£*5ft 
^>tf-^'>XZ acttS (3) tC&^T, Z 0 = 8 0 0 Q, Z' =- 
8Q/deg, /3 0 = 3 4 6 p p m/K> j8 ' =-2. 3 5ppm/K 
/degT»5fe0^*D, tnil^L/TliSil dc = 0. 2mA 
, 3£8K««E I a c = 1 . OmA ( £ fCi&S^^C 0 ) £ # & <Z> 0 
8 i:fflStS7°D y 1 5 T-&£ 0 A (dVl/dT) ^'A (dZ 

ac/dT) J:0t>^<&ot^5ItWS, ^±<D£5K, ¥ 
iCittfEtttfE I d c $4^.$^.tnH A (dVl/dT) W>t5t) 

fr*5, # ^ Jfi IB T« 111 16 >-fe>U"TBi^bfc^, HI 3 

4 (D'&ikM J; 5 te^&^ft ^ifi^T * £ ^ 1/ a > -fe >+>- £ ffl ^ 

(mmmm2) 
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A (dZac/dT) £**/Jn £ & £ MMOVim <h b 
£T\ t^^lS^^m 1 (DUmt IT, n7 6 0^tBn^Jl/2 0i:l 

o 

s <h-r >x^^l s i©]fi^jiii{ss<h^ffiTS^) 0 -r >y?& > 
mwMhi^mmmm p <d 1 / 2^©^#^^^^> 0 ei 1 7 ra, m^m^ 

II^^O. 3 2 mm, 0. 1 6mm, 0. 1 0 mm, 0. 0 
7 mmCDflrHCftHY 7 , Y8, Y9, Y 1 0 tfi& * jfc b D > 

K*£<#;#L, Sta^^R s \$)S.m®}$k<DBWtb%:rtZ>o I 1 8 ft 

i&t<Dm&&^-ro m'&RZSm¥ktf 0 . 16mraW4 0T, 0. 07 
mm^^6 0 TcDflf \zmB.Y 1 1 , Yl 2^§^Mbt^§. 

m»st^#iiii*)£— 

ioTfeiltm^, M^JJIIK #:f«©in:^p <£> - 1 m 
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S^mi-ct D , 376 0 ^fXbT^^^B$©^ >h°-^>X Z (£>?&^ 
7>X&MfflLT. it«3<^2 0 <ZM > hf — Z 

-S o 

376 0 ^Ui3^J|/2 0 tlAltt^i^©^ >tf— y> 
x z ©SIM$^3 7 6 o ^ffi3-r;p 2 0 llfALT^^^i^® 

37 6 0 7^tB3-f ;i/2 0 i:IAt§ ^<h('J:^>^tH3-r;i/2 0 co-T 
> tf-y>X Z ©*§iDte, ^CD37 6 0 CD^mJgtWp , SfiB^jufCjg 

bt£o Lfd^t, -eorujt^^ : fe37 6 o <Dfomi&irim p . mmm 
u (Dum%mzm&-r z> <D~e $> z>fr 37 6 0 tts n -r ;i/2 0 km 
a ut^ <m&M$t£> 376 0 a**ft m 3 ;i/ 2 0 cialt^ 

2 0-1 3 OttfeO, -€-©3?B^Ci&a?«k 0 t>3 7 6 0 <D*zlV —ffi.m 
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8&#«-r >^ 37 >xt& 0 > ^tHn-r ;i/ 2 0 ^^mdft^ofttiT^^r 

j±i3-r;i/2 0 c«ist§s»!tttt+kH z -icWkH z t? sg m -r & z. t 
7^#^cdtj\ ^(Dm^^-vitmm^^ )i 2 0 ^4t§iftt37 1 <d 

, 7>^z>o^^fn^T37 6 0 <z)^7^< <hfe*®^^^-rn^ 

fccD/^& 0 , Lfc^otiffin^^ 2 0 (7M > ¥-y>xmttf±& < 
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(D-fti/z/B >-t>tf oDjsdctt, mmmm 1 2 timi-trs 0 , mis 

£T\ iM'l4&#<Df§ 1 <Djj#kt Ltd 37 6 0 ©tmfcjfcjEfcfc 
CD^il^b, jao3^^«^t I a c ©jSJ&ft f fe3gIEK:iS:£T£ £ 

ftfc-ofzo 01 9lt m^tz&mWft : ilti, ;t-?n-f, max 

^>UX, SUS 4 3 0, tt^PAt, ^n^Oti^M : f£#L^T 
$>3 0 El 1 9 ©fft rtIXf>l^7j ifE^nfcfeOte, C r 1 1 % 
(Dftil, Si, Mn> Ni, T i & £ £^JP b fc^ITII#^ U U 
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111 2 0 ( a ) ~ ( e ) iz3tffimm I a c (DMiScfk f^lOkHz, 3 
0kHz, 50kHz, 70kHz, 9 0 k H z iZMT 3 , <D3£ 
mi >\£-¥>X Z a c <D*li'|4©^^^^^^-ro iltft^lid 

SUS430 (18Cr^^ai^-rh^Xx>l/X) 

{SM-r^^^o^m^^-r n <hT&£ 0 02 1 (a) , (to 37 

6 0 (DMW&Jm-rz :tt37^SSK 6 0a £fc« 60b©, 3»-f 
> tf-y>X Z a c ^*f-r^)W#^^«^^>^feTa5^o 0 2 1 (a) 
{^t^Tte, 9ciffiffi 6 0 a (CBI§ifi^|(D©M^iS^T^:< bfefe^T, 0 
2 1 (b) K&^Tte, ?E2M6 0 b^^t>C^^:< LfefeOT^O, M 
^tt, ^fei^SC 6 0 a ££:te6 0 b /^ftilcDg&# J; 0 < &oT^£/i#>, 
#^^cD$lxam«^^< T£ - £ D-f > ^ ^ >X <£>if Jjd 

^-^T^ Z\ <h/^T#£ 0 x^^>^^#M#ttH^ff^T-n T 6 0 

02 1 (c) «, 37 6 0 ©5tS^6 0 c$3 7*ft<i;OII$0i 

t& £ £t^t#, j; d < y# z 5> > x <d mm \zm z\t^-c^^>^ 

<DT:$>Z>o 02 1 (a) , (b) mft$mU£XK<DW>ft*;M < Ltetttlte! 
&<=>f, ^^(Dmmi&T&ftotDlZtt b, 02 1 (c) ©?iJT«^^{£ 
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021 (d) mmmm<Dttm^^T9cm^6 o dizmmmm 
i&m) 02i (c) 3&s«jfi±, #raa*a>*>>3, & 

EI 2 2 (C^T^^va >-fe>it«, 4«£<Z>#lf > 1 5 # IeI £ tl 1£ 

ajj^^2o' ^mn-r;i/2o' (Dm^iJjfaxiz^i&VTtf tf> 1 
tu m^mm , mmmm 1 tisi«^aa:^^nT^s. ^owa, 3 

#>> <k t)<>^^^ >x^iiJni"S fe©T*So 

££>IC, 37 6 1 <h^ai3-r ;i/ 2 0 ' <D# tf >rtS£©3lo#J&> D £ 
U<-rZ>frtb\Z, EI 2 3 (a) ~ (e) ©#<JT«, 3761 ©5fe$S^(C 
®3X0, Rtttt&£©X:y £Sl 9 Atl5 £ £ £ cfc 0 , 

^0*&<l/TH*. EI23 (b) ~ (e) <DMfo> 02 1 (a) ~ ( 

o 

376 0 R^ttBn-f^ 2 0 0|fll$^tl4 fc&^Tfct, 
37 6 0 ^IAt§ii*b'>2 2 ©rtBK0&£©#»MS:&JR*a&* 
— >tf 2 l^lbT, 376 0 ©3lo»#> ^/i<bl^§ 
. 3-7^ >^2 1 tc^JS^, 3f«tt&Wrs*«*ffl^S»'&ttt, 
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lffi«st§;&DL7c:^Efi# t*>^7C©^{cHTfcJe)©ffi^miEffl^W2 4 £ 
m?LT& D , M^liEfflg&fcf 2 4 tet&tibn-f ;l/ 2 0 £B§|WI1tlCDli«(C^ 
^$nfc^?r^^$nT*5 D , ^-cD^^MtBn-r )V 2 0 Atl}A d ch 
iCioT, ^mn^;W2 0 ©F«SI#J^fI^^ijg®#J^^ffi^^IEffl^W 
24l;SibT> iSffitf hi > 2 2 Offi^OiiJn&flliEbTVia. 02T 
\-3i/Wi?>tf2 5 J^ffi^jEfflgB** 2 4 &{fATtr>Sja«, A>)y>^2 

5 ^co feotci^iloflls^^LT <£ v>. 
dco «fc -5 fcffi*»jEffl8B*r 2 4 £flH*5l?tiifc:te, SU ;* U 

£?\zummi£<Drz.tb<DU& • mmmmt2 6 )i2 0 

376 0CDXhD-^ ^iJPg$ntb$3o Lj&> 

0 2 5-2 8 l:*t**«^»©#^'>a >t>U-tt, (^J 

x-^t-7yXrA©SSt:I^^T, 0 2, H3CSt#^'>3> 
-tz>+t-CDt£mg&£ 2fi^b7tfcCDT& D , 02 5, EI2 6Tte, |WJ — CO 
ffi^Tr^ffib/i 2 -3(D^aSn-r;i/2 0 a, 2 0 bi, pJ »J ~7* □ y ^ 2 3 
A0IeIfeW^4 , 'L^ClHlfe-r^d<i:T2OCD^tti3<;i/2 0 a, 2 0 bl: 
§^lAt5|s|- coMTr^filLfc 2O©376 0 a, 6 0 b ££ffx. 
, 2 ^CDt&ttJ^-f ;U 2 0 a , 2 0blt 376 0 a , 6 0 b CO 0 ft ftb 7? 
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iBj^mtaTsae^nT^So &m 2000-186903 n^mizmm 

2 0 a, 2 0 b CD##^gU©m^^-^mfe> *J»J 7* □ V 9 2 3 A (Dfitt 

n-f;U2 0a, 2 0 b ©tfc#j&*|^ — T & Z> <DX. 2 O <Z>MtB 3 -f Jl/2 0 
a, 2 0 b ©#'I4£H&|WJ — fc-TS - #«PI> nxMTt 

$^>(C> 027, 028 ^Ttftv^a >-fe>im, (/Jv 

m^m) Trf ft brc^tB3<;i/2 0 d oJ»J^D y ? 2 3 B©lHlfe$ft 
S^^tCHHB-rs ^1^7? 2 0©^tBn-i' ;i/2 0 c , 2 0 dC^^IAt 
5^f^ft$?illlLfc37 6 0 c /hS^ft$-e»lftLfc3 7 6 0 
d<h£if*L> itH3^^20c, 2 0dtt, 376 0 c, 6 OdOIaie 

^oT, 02 5, 0 2 6 Cit^yya > -fe > it i IrHHIC, Ifc £B 3 < ;i/ 
2 0 c, 2 0 d (Dm^^.M(DM.&^M&h, nJRjy n y 2 2 3 B ©flBtt 
WlHlte^^feii^T, ^mn^;i/2 0c, 2Od0§^>tf-y>XZ 

So 

*^ja^j|8©tfetHl3-r ;i/ 2 0 a , 20b (20c, 20d) 
^[Mh'>2 2a, 22b (22c, 22d) K#[UL£:|£, U^tL 
Xm\\Z, ^tB3-f ;W2 0 a, 20b (20c, 20d) <h J$ ft # fcf > 2 
2a, 22b (22c, 22d) t £ — foW) iZffim 2 7 ( 2 8) T^E- 

;n<tnn m.^iLxm. mm - mmm<DWxmm±^ur, . 2-30^1 

)V2 0a, 20b (20c, 20d) m<D&m ii^ftlS H t tffc ^ 

7*D^23 A (2 3B) £ O&Sife ft B \Z fc K> > m.&±LXmmh 
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ilft^H>2 2 a, 22b (22c, 22d) ©«£^IEL 
fctlT^it-^Ht^utCkO, A^y>^2 5A (2 5B) #J 
tii^t , >2 2a, 22b (22c, 22d) (D&M SfiHET & #S'J 
&fiB**£RW-£i&K#*fc: < 2^O376 0 a, 60b ( 

6 0 c, 6 o d) fowizmm ^-ju ft ms, sv>a>&ej&*-m& 

o 

0 *iifiTii, «#fflangK4 0 tfmjiTz^mm^v o u t <om 

tffc<V>. |H^MSIHISS4 0 ^ffi^tS^&ifV o u t £5* 

^^;i/ifT?i^bfcW**t. ffi^fMlElg&4 0 tt, *&£±}^5 0 CDtB 
^mffi© tf-^tftV 1 ^ry^JMf ^CMTS A/D^glEgS (05k 

mm) mm^^p^m nz^ispji b u ^ y^r^msEm^t &m 
12 9n m^mmm^4 o &ttitl•?z>m®:m^v o u t 0m 1 ©00 

Dfci^HT 2 ^itai*$n^/^^ii^i*f.ifiE$n§ 0 e cuij 
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< n)ixm^<Dm&% t y>?T«nY%ii-?z>z\tiz<k-DT, 376otiai 
in 3 1 fct, m#^aniK4 0 *iffl^-rs35fiff#v o u t 3 cd#j 

V r O/UXlfeCioT^^ftft^nS, E C UflJ If « » SB £ /i ;w X 
<h£^-r TTff-$J-f 5 d tCioT, 376 0 tttK3^^2 0 toll 

Ecunoisit^ii^TLt^^, 02 9-0 3 i tc^-rwtckntf 

ft ^S»tt 1 :£T£rtf 0 Mfl^Vou t tt, fe@fSfg \ZJfc C fc A° 

miztsLZfettmt, m&mnv o u t ^^m^nnz^u^-mm^mrc 

, 03 2, 03 3l:#«^t. *^lfi<D^yya >ir>im, 

TjK^va >-fe>+Hi, t$0#t'>15a, 1 5 b \Z & X #@ $ tlT 
#$i^ftK:*fft LTBBe£ftfctfcttJ3-r;U 20e, 20f<t,^tfcS3^ 
;l/2 0 e, 2 0 f 0D#$ft7j|6]X^^{ibT^ If > 1 5 a, ' 1 5 b©^ 
^l;lAtl)3 76 0 ei, 0f 5£ « ♦§ <0 Ht df£ * 
£/M©3»tt»?t£S:I:Ufc5tmdft Ida, Id b^^tBn^f ;P2 0 e 
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, 20 f \z&* mti-rz>femm\m$& 3 0 At, fenmmm 3 0 A&mti 

TZfenffi I d aS^tfH3^^2 0 e > tf — Z a {~<fc 

S^iaj3^fJ|/2 0 e ©M^«EbCDtf-^tt^^T 6 0eiitK3^^ 
2 0 e £©{£fi1f $g£^T^4«^KMT£{f ^M[eJS§4 Oat, 

5tMiu&§ 3 0 A^tati^r^mmm 1 d b&^i&tBn-r ;p 20 f > 

tf-^>XZ b (3d; ^^liSn-f ;i/ 2 0 f©lMff©t-^IS: 

nr 6 0 e ttiffiin-r ;u 2 0 f t^itmmm^^-r^iimmz^m-r^ 

m^mmm^4 0 b t 
^mmmmjz&^Tiz, 2 ^cD^tBn-r;u2 0 e, 2 0 f «*itiig&*;t 
(ei^#is§) icix 0 tttt t>n^iwi— on t 6 0 e z^m-tz z. m— 

<Diznm\Ei3& 3 0 Afimm<DMife$kRzsMm(Di£miM ua, 1 d b z 

2 -D<D^iHn^ )V 2 0 e, 2 0 f^^tB^-T^ilch^oT, tk&n 

£7c> 5£m^[Hl&§ 3 0 A, 19^101^4 0 a, 4 0 b <£> fig »j [e! 5§ 
5^7 U ^ I CTtiJ&Tn«\ I Clttl^7 h CD i« l^n^T & 

Tffl^3iJ-£rte, ^tH^®^3 0 ° g££$fcV><DT, |W|-¥®l*HC|w]- 

9 0° £l±£*%<, lOiiWX h fe^:#< T^^S^^^fc 

«K El 2 5 feck^BI 2 6 ^ffi^t* ><D 2 &<g>(^«EI2 
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sii«7; h d — ^ ©^^PS<E>nT^3fc#K 37ibtiisus4 

ct^ISL X P >y h;i/#^ v a >-fe >it ttx >> ? >;i/ — Art (ClB 

©Est, s*«E*«*&$n«^*:< tfettmn-r^j&^^sttmaut, 
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\z^m-t^mf±-mm^m^t^m^., mmmj±t^mm&t tt&M 
wo£irz> z\t7:\ femmommnffi tiffin m t <om-& zmfeT & z t 
#W£L^ 0 z.<Dm-h. mmf<z\E}$&mf&t. ^±<DM^<Dm^:t\z^ 

«JEE&S«Lfc*JEE&3B£t-*3ISlg|HlB&£, S8^II|g&<Z>tH;*jmJE£«iffi 
*ffi£Sftb&*JE£3&£'rsf8lg|ell8 fc, 3§{g[Elg§<Z>m2/ttJE£«^ 

m&<Dum&&&mi£Tz> z taws 
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1* tarn spam >\z—y>x<D&m&ftL&mj&ftt.<D&&<Dmmft 

Hi & 111 [§I&±®5t&©tS:5t<!:K:<fcoT, g&K*frs*lfcB:3 

je © ^ - ^ m »c * ^ t zi t <h & m =i -r ; v t <d & m -it m £ ^ r ^ ii m ^ 
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x £ itt^^ t ©fij^- 1 , ©g sit tszmmm t o 
«^ihik«, safe in sat* K^mss^m*^ tr— kts 

(3 AMUSES te, ^mSUom^mffi© tf-^M©ift«^»[<i:tt^ffitt 

^, mm^(D&j]\*^mffimmfr<Dm&fztf\z&&T&m^T*&Q . z 
(Dmt}&mmTzz£^MmffiMm&<D&&m^&'&z>zz:tf~cg2> 0 
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3 711 ttti^^JKDtTOtS^ > t!-^>X^©ilgMt 
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^T?^^><7)T*#^(C^^«i:^0, 2 g|m(Dffi<^*}-frT ; krI:7' 

3 7 tt ^ % ffi (D S 2 © # CD ^ ® K /\° - V P -f * o €T * ifi L & 
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#>^> 3 ^{ti3-fj^^37&^n^n2of^., 20 

@te«&+'fr£i5i*g-r£ n 2 ^>cD^ai3-r;i/{'6-^ja:Ab, iwi 

[site t5ut^§§©^ ^tH3^jKD-f >tf-^>x 

90ilil3-f ;KDti:liS£|WI DiCT^^OT, 2 O ft 3 -f ;KD«ri£ £ 
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